IV.4.1-MCP3 CALIBRATION SYSTEM MANUAL CALIBRATION PROGRAM (MCP3)

Purpose

The Manual Calibration Program (MCP3) is used to develop parameters
needed by NWSRFS models and techniques through the simulation of
periods of historical records.

Manual adjustments to parameters are made until simulated response
agrees satisfactorily with observed values. Comparisons of simulated
and observed response can be obtained from a number of display and
statistical techniques that are provided.

Program MCP3 is based on the Operations Table (see Chapter V.3) and is
compatible with the following other parts of NWSRFS:

o The Forecast Component of the Operational Forecast System (OFS)

o The Automatic Parameter Optimization Program (OPT3)

o0 The Extended Streamflow Prediction (ESP) function
The calibration programs, including MCP3, execute a single Segment for
a relatively long period of record, usually in terms of years. The
operational programs execute many Segments for periods in terms of
days or, at most, months as in the case of ESP. MCP3 simulates a long

period of record by executing the Operations Table one month at a
time.

Input Summary

The input data for MCP3 primarily consists of defining the Operations
that are to be used and the time series needed to store the data
needed by the Operations.

The input summary is divided into two parts:

o Required input.

o Optional input needed for special cases, such as executing
partial months or generating debug output.

Card Format Column Contents

Required input cards

Card Group A contains general run information

Al A80 1-80 General information.
A2 Period of record for the run:
I5 1-5 First month
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Card Format Column Contents

I5 5-10 First year (4 digits)
I5 11-15 Last month
I5 16-20 Last year (4 digits)
2X,A3 23-25 Output units option. Default is all

output in Metric units. Enter 'ENG' to
get English units for all hydrograph
displays and for output from most other
Operations. A few Operations only output
in Metric units.

Card Group D contains information about each time series that is
used. All time series used by the Operations in card group E must
be defined in this section. A more complete description of
defining and identifying time series is contained in Chapter V.2.

D1 A8 1-8 'DEF-TS'

Repeat card D2 through D4 for each time series that is used in the
Operations Table.

D2 A8 1-8 Time series identifier. All blanks or
imbedded dashes are not allowed. Also,
the first 4 characters cannot be 'END '.

3X,A4 12-15 Time series data type code (see Section
V.2.2).
3X,1I2 19-20 Time series data time interval. Allowable

time intervals are 1, 2, 3, 4, 6, 8, 12
and 24 hours.

The combination of the identifier, data type code and time
interval must be unique for each time series used in a
Segment.

12X,A8 33-40 Type of time series:

'"INTERNAL' = time series is only used
internally within the
Segment to transfer data
from one Operation to
another and is not read
from a file or written to
a file (default)

'INPUT' = time series 1is to be read
from a data file
'OUTPUT' = time series is to be

written to a data file
during or after the
execution of the
Operations Table

11/07/2002 IV.4.1-MCP3-2 rfs:441mcp3.wpd



Card Format Column Contents

Card D3 is only needed for INPUT time series.

D3 Time series location information (see
Section V.2.4).

The data file must contain time series
data for the entire run period specified

on card A2.

Card D4 is only needed for OUTPUT time series.

D4 A32 1-32 File name
Al2 40-51 Station identifier (optional)
A20 52-71 General descriptive information about the

time series (optional)

A9 72-80 Format to be used for data values in the
DATACARD output (optional - default is
6F10.2 - if specified must include
parenthesis)

D5 A4 1-4 'END !

Card Group E contains information about each Operation that is
used. Operations must be input in the order they are to be
executed. A general input summary for defining the Operations
Table for all programs is given in Section V.3.1.

Repeat cards El and E2 for each Operation.

El A8 1-8 Identifier for the type of Operation (see
Section V.3.2).

4X,A8 13-20 User supplied name for the Operation. All
blanks and "INPUT CO' are not allowed.
Name is not required for the 'CLEAR-TS'
Operation.

The combination of the identifier and name must be unique for
each Operation within a Segment ('CLEAR-TS' Operations are an

exception) .
E2 - - The input cards for the Operation (see
Section V.3.3).
E3 A4 1-4 'STOP'

Optional input cards

Use the following input to start and end in the middle of a month:
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Card Format Column Contents

A2 - 1-25 Same as given specified.
5X,1I5 31-35 Initial day of the run within the first
month.
5X,I5 41-45 Last day of the run within the last month.

Special features can be invoked by including card group B
immediately after group A.

To generate debug output include cards Bl and B2.
B1 A8 1-8 'SETBUG'

B2 - - SETBUG input (see Section IX.3.3B-FSETBG)

Program Execution Information

See Chapter I.2 for information about how to execute the program.

Error Messages

General error messages generated by the program MCP3 are as follows.
Other error messages are generated when defining time series (see
Section V.2.3) or Operations (see Sections V.3.1 and V.3.3).

1. **FATAL ERROR** PROGRAM IS TERMINATED BECAUSE ONE OR MORE
ERRORS OCCURRED WHILE READING THE INPUT CARDS.

Action: Correct all errors. The program will not execute
until all errors are corrected.

2. **ERROR** DUE TO PRECEDING ERRORS IN READING DATA, EXECUTION
WILL STOP, BUT READING OF TIME SERIES WILL CONTINUE.

**ERROR** DUE TO PRECEDING ERRORS IN AN OPERATION, EXECUTION
WILL STOP, BUT READING OF TIME SERIES WILL CONTINUE.

**ERROR** DUE TO PRECEDING ERRORS WRITING DATA WILL STOP, BUT
READING AND EXECUTION WILL CONTINUE.

Action: Correct indicated errors.

3. **FATAL ERROR** THE ENDING DATE FOR THE RUN XX/XX/XXXX IS PRIOR
TO THE STARTING DATE XX/XX/XXXX.

Action: Correct run dates on card A2.

4. **FATAL ERROR** INPUT CARDS ARE NOT IN THE PROPER ORDER. A
'STOP' CARD WAS ENCOUNTERED BEFORE FINDING A 'DEF-TS ' CARD.
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Action: Check input cards.
5. **ERROR** INPUT TIME SERIES XXXXXXXX XXXX XX HOURS CONTAINS

MISSING DATA FOR XX/XXXX. MISSING DATA ARE NOT ALLOWED FOR
THIS DATA TYPE.

Action: Edit the missing data values or change the data type
code.

6. **ERROR** NOT ENOUGH SPACE ON THE WATER YEAR SCRATCH FILE.
Action: Reduce the number of Operations that perform water

year computations or displays or call to have the size of the
scratch file increased.

Output Data

Program MCP3 generates the following types of output:

1. Printer output consisting of several pages listing the run
information including time series and Operations used, plus
execution output from the Operations. Output generated by each
Operation is described in Section V.3.3.

2. Time series output to the data file if specified in card group D
of the input summary.

Sample Input and Output

Sample input is shown in Figure 1 and sample output is shown in Figure
2.
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Figure 1.

- Column -

Sample input for program MCP3

FRENCH BROAD RIVER BASIN ABOVE BLANTYRE, NORTH CAROLINA

10 1953 01 1954
DEF-TS
BLANTYRE MAP 6 INPUT
fromnas/Blantyre MAP
BLANTYRE RAIM [
BLANTYRE SASC 24
BLANTYRE INFW 6
BLANTYRE ROCL 24
BLANTYRE SMzC 24
BLANTYRE MAT 6 INPUT
fromnas/FrenchBroad MAT
GREENVIL PTPE 24 INPUT
fromnas/E.Greenville PTPE
ROSMAN QINE 3 INPUT
fromnas/FrenchBroad QINE
BREVARD QINE 3 INPUT
fromnas/Davidson QINE
BLANTYRE SQIN 3
BLANTYRE OME 24 INPUT
fromnas/Blantyre QME
BLANTYRE SQME 24
BLANTYRE QIN [ INPUT

fromnas/FrenchBroad QIN

END
SNOW-17 BLANTYRE
FRENCH BROAD-BLANTYE
6 BLANTYRE MAP
BLANTYRE MAT 6

1.30 0.90 0.400.100
0.15 0.50 0.0 1.0
0.12 0.17 0.20 0.22
SAC-SMA BLANTYRE
FRENCH BROAD-BLANTYE
BLANTYRE SASC 24

1.0001.000 85.0 25.00.3000.0350.1000.100

GREENVIL PTPE

70.0 0.0 130. 0.0 250. 200.

UNIT-HG BLANTYRE

FRENCH BROAD-BLANTYE 185.0 22

BLANTYRE INFW 6 ROSMAN QINE 3

0.2600 3.0000 5.2900 3.1700 1.0500
0.4700 0.4000 0.3400 0.3000 0.2700
0.1800 0.1500 0.1200 0.0900 0.0700
0.0200

LAG/K ROSMAN

ROSMAN QINE 3 BLANTYRE SQIN 3 5 0
10.000 0.0 12.000 100.000 18.000
18.000  300.000 9.000  450.000
0.0
0

UNIT-HG BREVARD

FRENCH BROAD-BLANTYE 125.1 21

BLANTYRE INFW 6 BREVARD QINE 3

0.1800 2.8200 4.0100 1.4800 0.5100
0.2900 0.2600 0.2300 0.2000 0.1900
0.1100 0.0800 0.0600 0.0500 0.0400
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915. 35.0 YES SUMS
1.000 BLANTYRE RAIM
BLANTYRE SASC 24
125.
0.10 0.20

0.25 0.30 0.38 0.50 0.70

6 BLANTYRE RAIM
BLANTYRE BLANTYRE SUMS

BLANTYRE INFW

00.250

6.0 1.50 180.290.01000.0.100.00500.2000.300 0.0

0.700.500.360.220.321.201.101.101.100.900.750.75

10/53

0.7900 0.6300
0.2400 0.2100
0.0500 0.0300
250.000 X
0.3900 0.3500
0.1700 0.1300
0.0200 0.0100
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Figure 1.

Sample input for program MCP3

- Column -
5 10 15 20 25 30 35 40 45 50 55 60 70 75 80
e e e e s et e M e e e e e e et
LAG/K BREVARD
BREVARD QINE 3 BLANTYRE SQIN 3 4 0
5.000 0.0 6.000 70.000 9.000 200.000 X
6.000 350.000
0.0
0
UNIT-HG LOCAL
FRENCH BROAD-BLANTYE 176.0 22
BLANTYRE INFW 6 BLANTYRE SQIN 3
0.2500 2.8500 5.0300 3.0200 1.0000 0.7500 0.6000
0.4500 0.3800 0.3200 0.2900 0.2600 0.2300 0.2000
0.1700 0.1400 0.1100 0.0800 0.0700 0.0500 0.0300
0.0200
LAG/K BLANTYRE
BLANTYRE SQIN 3 0 0 12
0.0
9.000 0.0 3.000 50.000 9.000 90.000 X
36.000 110.000 42.000 130.000 42.000 170.000 X
36.000 180.000 21.000 200.000 12.000 260.000 X
6.000 340.000 4.000 400.000 3.000 500.000
0
MEAN-Q BLANTYRE
BLANTYRE SQIN 3 BLANTYRE SQME 24
INSQPLOT BLANTYRE
FRENCH BROAD-BLANTYE 2 3 1
BLANTYRE RAIM 6 RAIM+MELT
BLANTYRE INFW 6 RUNOFF
BLANTYRE QIN 6 OBSERVED +
BLANTYRE SQIN 3 SIMULATED *
WY-PLOT BLANTYRE
FRENCH BROAD-BLANTYE 2 767.0 200. YES
BLANTYRE QME OBSERVED +
BLANTYRE SQME SIMULATED *
BLANTYRE RAIM 6 BLANTYRE BLANTYRE
STOP
11/07/2002 IV.4.1-MCP3-7 rfs:441mcp3.wpd



Figure 2. Sample output for program MCP3

NWSRFEFS CALIBRATE K * B ik e RN R P R S A R A R e e o o e N e PR g
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Figure 2. Sample output for program MCP3

13. 1BLANBERECYRESS +@BDEMDE MR BB I A i s O o S T e e e S S A RS P B Y I T
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Figure 2. Sample output for program MCP3

MINOR* DR RBRONTCENRE R & B I 8 e AR e - i T e e e e R S e e e e S e R
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Figure 2. Sample output for program MCP3

FAAAPNIT*HE**OPERATIONUN T T * HAMRCGE R B'H A CHREREE N TR s R R D e
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Figure 2. Sample output for program MCP3

LAG/K****@PERATTION*KAG * NADEERDEMD FRERNE BNTRE DUl 5 AR R e S s
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Figure 2. Sample output for program MCP3

ORDINATEMRPEFATENSY RERERPAKEDEABRERER EDRE FIOAI R NRRATRR
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Figure 2. Sample output for program MCP3

CHENNENBERTER WO B T 5 W O . T v e T e e S A e e e P T S e e R A T
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Figure 2. Sample output for program MCP3

*** KMBPAKHAUREORBRA ® EERUBAN RB EREHEREH T RER RS
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Figure 2. Sample output for program MCP3

FAAAHYTHEOFTIREFERAT ICKP BER THENWAR AR F T B

11/07/2002 IV.4.1-MCP3-16 rfs:441mcp3.wpd



Figure 2. Sample output for program MCP3

'BLANTYREAY1DENOWS RO T BRI E R R s e e O o o e e o e I B P e AW R )
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Figure 2. Sample output for program MCP3

24242420212082208330583 308 13E8IDGRGAGA A2 DAGLDABEIRDATROACREH THEA RGN BRI W 4 Wi A 3-8 KR THOH
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Figure 2. Sample output for program MCP3

DEY] P2OBGOGDNOV(IA0EBGIREBEBORAEEROEGRARGRGRURGRAACABRENRIESISLIEFGIGHGHCGERECGAGRGHCIERUPEICERGRE AN ADED B A5 QR R AN SR EE NG
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Figure 2. Sample output for program MCP3

1617180000062 8238D8B06GEIBIBFEGAGECLOEARED IRCHEOED EHNY LS QFROBY BH
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Figure 2. Sample output for program MCP3

1 2.8080838200GRGANCARRERIARBEBEGIFAZACACABARERZAABECGAGR2ERPEGITRAACECIDAREAILRH 2803 &3 R SEANE G0 ADED RS
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